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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement filed 14 October 2004 cites reference 2002-089502 
Simons et ai. (7/1 1/2002), however document has not been provided by applicant and is not 
located in the USPTO database, therefore has not been considered. • 

Specification 

2. Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph 6n a 
separate sheet within the range of 50 to 150 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by tl^ie 
printer is limited. The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist 
readers in deciding whether there is a need for consulting the fiiU patent text for details. 

The language should be clear and concise and should not repeat information given in; the 
title. It should avoid using phrases which can be implied, such as, 'The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

3. The abstract of the disclosure is objected to because of xmdue length. Correction is i 
required. See MPEP § 608.01(b). 

4. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Droplet Ejection Apparatus Including Recovery 
Processing With A Standby Power Supply. 

Claim Objections 

5. Claim 39 recites the limitation "the ejection failure detecting means" in line 2. There; is 
insufficient antecedent basis for this limitation in the claim. 
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6. Claim 40 recites the limitation "the ejection failure detecting means" in line 2. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections -35 use §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior artiare 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 



having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
manner in which the invention was made. 



the 



8. Claims 1, 2, 18, 48 and 51 are rejected under 35 U.S.C. 103(a) as being unpatentable ;over 
Usui et al. (US 2002/0170353) m view of Fujii (US 6,299,277). 
Usui et al. disclose the following claimed limitations: 

*regarding claim 1, residual vibration detecting means for detecting a residual vibration 
of the diaphragm/vibrating plate, 176/ displaced by the driving of the actuator/106/ (figs. 20A, 
20B, 20C, 21C & 21E; paragraph 0107 and 0169) 

^storage means/memory device, 7/ for storing a vibration pattern of the residual 
vibration of the diaphragm/176/ detected by the residual vibration detecting means and/or 
information obtained from the vibration pattern (figs. 43 A, 43B, 43C; paragraph 0282 and 0284) 

* wherein the droplet ejection apparatus/ink jet printer/ is constructed so that, when the 
cutoff of the main power supply/41/ is detected by the power cutoff detecting means, the 
actuator/106/ is driven by the driving circuit/transmission circuit/ (paragraph 0176), the residual 
vibration detecting means detects the residual vibration of the diaphragm/176/ displaced by the 
driving of the actuator/106/, and the storage means/7/ stores the vibration pattern of the residual 
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vibration of the diaphragni/176/ detected by the residual vibration detecting means and/or the 
information obtained from the vibration pattern 

*Regarding claim 1, preamble is generally not accorded any patentable weight where it merdy 
recites the purpose of a process or the intended use of a structure, and where the body of the ; 
claim does not depend on the preamble for completeness but, instead, the process steps or 
structural limitations are able to stand alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 
(CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951). 

*regarding claim 2, residual vibration of the diaphragm/176/ detected by the residual; 
vibration detecting means is a residual vibration of the diaphragm/176/ when the actuator/106/ is 
driven by the driving circuit/transmission circuit/ to such an extent that a droplet/liquid/ 
(paragraph 0003) is not ejected (paragraph 0027; liquid held in cavity/not ejected/) 

♦regarding claim 18, vibration pattern of the residual vibration of the diaphragm includes 
a cycle of the residual vibration (paragraph 0284 - "resonant frequency") 

♦regarding claim 48, actuator includes a piezoelectric actuator having a piezoelectric! 
element and using a piezoelectric effect of the piezoelectric element (paragraph 0009; paragraph 
0161) 
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♦regarding claim 51, droplet ejection apparatus includes an Inkjet printer (paragraph; 
0003) . 

Usui et al. does not disclose the following: 

*regarding claim 1, main power supply for supplying a power to the apparatus 

♦power cutoff detecting means for detecting cutoff of the main power supply 

* standby power supply which supplies a power to the apparatus when the power cutoff 

detecting means detects the cutoff of the main power supply 

Fujii discloses the following: 

♦regarding claim 1, main power supply/41/ for supplying a power to the apparatus/ink jet 

printer, 1/ 

♦power cutoff detecting means (coL 8, lines 24-31) for detecting cutoff of the main power 
supply/41/ 

♦standby power supply/battery power supply, 42/ which supplies a power to the 
apparatus/1/ when the power cutoff detecting means detects the cutoff of the main power 
supply/41/ (coL 8, lines 24-31; figs. 2 and 3) for the purpose of saving various kinds of data and 
information on various flags in a save battery area within RAM. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a main power supply for supplying a power to the apparatus, 
power cutoff detecting means for detecting cutoff of the main poweir supply, standby power ; 
supply which supplies a power to the apparatus when the power cutoff detecting means detedts 
the cutoff of the main power supply as taught by Fujii into Usui et al. for the purpose of saving 
various kinds of data and information on various flags in a save battery area within RAM. 
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9. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0170353) as modified by Fujii (US 6,299,277) as applied to claim 1 above, and further; in 
view of Kawamura (US 4,577,203). 
Usui et aL as modified by Fujii disclose all the claimed limitatiobs except for the following: 

*regarding claim 3, head position detecting means for detecting whether or not the 
droplet ejection heads are located at a home position 

♦wherein, when the cutoff of the main power supply is detected by the power cutoff 
detecting means under the condition where the head position detecting means detects that th^ 
droplet ejection heads are not located at the home position, the droplet ejection heads are moved 
to the home position 
Kawamura discloses the following: 

♦regarding claim 3, head position/1/ detecting means for detecting whether or not thd 
droplet ejection heads/1/ are located at a home position (col. 16, line 48 - col. 17, line 27) 

♦wherein, when the cutoff of the main power supply is detected by the power cutoff 
detecting means under the condition where the head position detecting means detects that the 
droplet ejection heads are not located at the home position, the droplet ejection heads are moved 
to the home position (fig. 13 A; col. 16, line 48 - col. 17, line 36) for the purpose of not allowing 
the print head to dry out/become clogged 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a head position detecting means for detecting whether or not the 
droplet ejection heads are located at a home position, wherein, when the cutoff of the main ; 
power supply is detected by the power cutoff detecting means under the condition where the; 
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head position detecting means detects that the droplet ejection heads are not located at the home 
position, the droplet ejection heads are moved to the home position:as taught by Kawamura into 
Usui et al. as modified by Fujii for the purpose of not allowing the print head to dry out^ecqme 
clogged. 

10. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et ali 
(US 2002/0107353) as modified by Fujii (US 6,299,277) and Kawamura (US 4,577,203) as 
applied to claims 1 and 3 above, and further in view of Otsuka et al. (US 2002/0039120). 
Usui et al. as modified by Fujii and Kawamura disclose all the claimed limitations except 
for the following: 

*regarding claim 4 and 6, protection means for protecting at least a nozzle surface of the 
droplet ejection heads 

♦protection state detectmg means for detecting whether or not the droplet ejection heads 
are in the protection state by the protection means 

♦regarding claim 5, protection means protects the droplet ejection heads in the case where 
the droplet ejection heads are not in the protection state by the protection means when the cutoff 
of the main power supply is detected by the power cutoff detecting means 
Otsuka et al. disclose the following: 

♦regarding claim 4 and 6, protection means/cap unit, 140/ for protecting at least a nozzle 
surface/discharge port/ of the droplet ejection heads/recording head cartridge, HlOO/ 
(paragraph 0139) for the purpose of preventing the ink from thickening 
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♦protection state/recording operation at rest/ detecting means for detecting whether or 
not the droplet ejection heads are in the protection state by the protection means (see claim 3;; 
home position means is protection means) for the purpose of preventing the ink from thickening 

♦regarding claim 5, protection means protects the droplet ejection heads in the case where 
the droplet ejection heads are not in the protection state by the protection means when the cutoff 
of the main power supply is detected by the power cutoff detecting means (see claim 3) for the 
purpose of preventing the ink from thickening 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a protection means for protecting at least a nozzle surface of the 
droplet ejection heads, protection state detecting means for detecting whether or not the droplet 
ejection heads are in the protection state by the protection means, protection means protects ihe 
droplet ejection heads in the case where the droplet ejection heads are not in the protection state 
by the protection means when the cutoff of the main power supply is detected by the power 
cutoff detecting means as taught by Otsuka et al. into Usui et al. as modified by Fujii and 
Kawamura for the purpose of for the purpose of preventing the ink from thickening. 
1 1 . Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277), Kawamura (US 4,577,203) and Otsukaiet 
al. (US 2002/0039120) as applied to claim 4 above, and ftirther in view of Takahashi et al. (US 
5,475,404) 
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Usui et al. as modified by Fujii, Kawamura and Otsuka et al. disclose all the claimed 
limitations except for the following: 

♦regarding claim 7, storage means stores the detection result by the protection state 
detecting means. 

Takahashi et al. disclose the following: 

♦regarding claim 7, storage means/memory, 131/ stores the detection result by the 
protection state detecting means (capping; figs. 9 and 10; col. 11, lines 25-45) for the purpose of 
determining proper recovery means, idle discharge or idle discharge with ink absorbing. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a storage means stores the detection result by the protection 
state detecting means, as taught by Takahashi et al. into Usui et al. as modified by Fujii, 
Kawamura and Otsuka for the purpose of determining proper recovery means, idle discharge or 
idle discharge with ink absorbing. 

12. Claims 8, 10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui 
et al. (US 2002/0107353) as modified by Fujii (US 6,299,277) as applied to claim 1 above, and 
further in view of Usui (US 6,820,955). 

Usui et aL as modified by Fujii disclose all the claimed limitations except for the following: 
♦regarding claim 8, time measuring means for measuring a time period from the time 

when the cutoff of the main power supply is detected by the power cutoff detecting means to the 

time when the main power supply is switched on 

♦regarding claims 10 and 12, recovery means for carrying out recovery processing for the 

droplet ejection heads to eliminate an ejection failure 
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♦wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries oiit the 
recovery processing for the droplet ejection heads to eliminate the ejection failure on the basis of 
the vibration pattern of the residual vibration of the diaphragm and/or the information obtained 
ftx)m the vibration pattern which are stored in the storage means 
Usui disclose the following: 

♦regarding claim 8, time measuring means for measuring a time period from the time 
when the cutoff of the main power supply is detected by the power cutoff detecting means tp the 
time when the main power supply is switched on (fig. 10; col. 22, lines 38-59) for the purpose of 
determining if any print head maintenance is necessary 

♦regarding claims 10 and 12, recovery means for carrying out recovery processing for the 
droplet ejection heads to eliminate an ejection failure (figs. 5 and 10; col. 22, line 60- col. 23;, 
line 53; obtains temperature information and with respect to downtime adjust driving signal -i- 
prepares for printing commands) for the purpose of maintaining a quality print image 

♦wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries oiit the 
recovery processing for the droplet ejection heads to eliminate the ejection failure on the basis of 
the vibration pattern of the residual vibration of the diaphragm and/or the information obtained 
from the vibration pattern which are stored in the storage means for the purpose of maintaining a 
quality print image 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a time measuring means for measuring a time period from the 
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time when the cutoff of the main power supply is detected by the power cutoff detecting means 
to the time when the main power supply is switched on; and recovery means for carrying ou^ 
recovery processing for the droplet ejection heads to eliminate an ejection failure, wherein, ^yhen 
the main power supply is switched on after the cutoff of the main power supply has been 
detected by the power cutoff detecting means, the recovery means carries out the recovery 
processing for the droplet ejection heads to eliminate the ejection failure on the basis of the 
vibration pattern of the residual vibration of the diaphragm and/or the information obtained from 
the vibration pattern which are stored in the storage means as taught by Usui into Usui et al. as 
modified by Fujii for the pxirposes of determining if any print head maintenance is necessary:; 
and maintaining a quality print image. 
13. Claims 9, 1 1 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui 
et al. (US 2002/0107353) as modified by Fujii (US 6,299,277), Kawamura (US 4,577,203), 
Otsuka et al. (US 2002/0039120) and Takahashi et al. (US 5,475,404) as applied to claim 7 
above, and further in view of Usui (US 6,820,955). 

Usui et al. as modified by Fujii, Kawamura, Otsuka et al. and Takahashi et al. disclose all 
the claimed limitations except for the following: 

♦regarding claim 9, time measuring means for measuring a time period from the time 
when the cutoff of the main power supply is detected by the power cutoff detecting means to; the 
time when the main power supply is switched on 

♦regarding claims 1 1 and 13, recovery means for carrying out recovery processing for the 
droplet ejection heads to eliminate an ejection failure 
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* wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries out the 
recovery processing for the droplet ejection heads to eliminate the ejection failure on the basis of 
the vibration pattern of the residual vibration of the diaphragm and/or the information obtainied 
from the vibration pattern, and information indicating whether or not the droplet ejection heads 
are in the protection state, which are stored in the storage means 
Usui disclose the following: 

*regarding claim 9, time measuring means for measuring a time period from the timd 
when the cutoff of the main power supply is detected by the power cutoff detecting means to* the 
time when the main power supply is switched on (fig. 10; col. 22, lines 38-59) for the purpo3e of 
determining if any print head maintenance is necessary 

♦regarding claims 1 1 and 13, recovery means for carrying out recovery processing for the 
droplet ejection heads to eliminate an ejection failure (figs. 5 and 10; col. 22, line 60- col. 23!, 
line 53; obtains temperature information and with respect to downtime adjust driving signal 4- 
prepares for printing commands) for the purpose of maintaining a quality print image 

♦wherein, when the main power supply is switched on after the cutoff of the main pojwer 
supply has been detected by the power cutoff detecting means, the recovery means carries oiit the 
recovery processing for the droplet ejection heads to eliminate the ejection failure on the basis of 
the vibration pattern of the residual vibration of the diaphragm and/or the information obtained 
from the vibration pattern, and information indicating whether or not the droplet ejection heads 
are in the protection state, which are stored in the storage means for the purpose of maintaining a 
quality print image 
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It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a time measuring means for measuring a time period from the 
time when the cutoff of the main power supply is detected by the power cutoff detecting me^ns 
to the time when the main power supply is switched on; and recovery means for carrying out 
recovery processing for the droplet ejection heads to eliminate an ejection failure, wherein, \yhen 
the main power supply is switched on after the cutoff of the main power supply has been 
detected by the power cutoff detecting means, the recovery means carries out the recovery ; 
processing for the droplet ejection heads to eliminate the ejection failure on the basis of the 
vibration pattern of the residual vibration of the diaphragm and/or the information obtained from 
the vibration pattern, and information indicating whether or not the droplet ejection heads are in 
the protection state, which are stored in the storage means as taught by Usui into Usui et al. as 
modified by Fujii, Kawamura, Otsuka et al. and Takahashi et al. for the purposes of determining 
if any print head maintenance is necessary; and maintaining a quality print image. 
14. Claims 14-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui etial. 
(US 2002/0107353) as modified by Fujii (US 6,299,277) and Usui (US 6,820,955) as applieci to 
claim 10 above, and further in view of Yamaguchi et al. (US 5,379,061) 
Usui et aL as modified by Fujii and Usui disclose the following claimed limitations: 

*regarding claim 17, recovery means carries out the flushing process or the pump-suction 
process in the case where a cause of the ejection failure of the droplet ejection heads is 
thickening of the liquid in the vicinity of the nozzle due to drying (Fujii; col. 8, line 20-50 &:coL 
2, lines 5-27) 
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Usui et al. as modified by Fujii and Usui does not disclose the following: 

*regarding claim 14, recovery means includes: wiping means for carrying out a wiping 
process in which a nozzle surface of the droplet ejection heads where the nozzles are arranged is 
wiped with a wiper; flushing means for carrying out a flushing prodess by which the droplet? are 
preliminarily ejected through the nozzles of the droplet ejection heads by driving the actuatoi-; 
and pumping means for carrying out a pump-suction process with the use of a pump connected to 
a cap that covers the nozzle surface of the droplet ejection heads 

*regarding claim 15, recovery means carries out the pump-suction process in the case 
where a cause of the ejection failure of the droplet ejection heads is intrusion of an air bubble 
into the cavity 

*regarding claim 16, recovery means carries out at least the wiping process in the casie 
where a cause of the ejection failure of the droplet ejection heads is adhesion of paper dust in the 
vicinity of an outlet of the nozzle 
Yamaguchi et al. disclose the following: 

♦regarding claim 14, recovery means includes: wiping means for carrying out a wiping 
process in which a nozzle surface of the droplet ejection heads where the nozzles are arrangejd is 
wiped with a wiper (coL 25, line 44 - col. 26, line 5); flushing means for carrying out a flushing 
process by which the droplets are preliminarily ejected through the nozzles of the droplet 
ejection heads by driving the actuator (col. 5, line 19 - col. 6, line 7); and pumping means for 
carrying out a pump-suction process with the use of a pump connected to a cap that covers the 



Application/Control Number: 1 0/806,030 Page 1 5 

Art Unit: 2853 

nozzle surface of the droplet ejection heads (col. 5, line 19 - col. 6, line 7) for the purpose of 
removing any air bubbles or debris that may adversely affect print quality 

*regarding claim 15, recovery means carries out the pump-suction process in the case 
where a cause of the ejection failure of the droplet ejection heads is: intrusion of an air bubble 
into the cavity (col. 6, lines 26-33) for the purpose of removing air in the system to maintaining 
proper functioning of nozzles 

♦regarding claim 16, recovery means carries out at least the wiping process in the casle 
where a cause of the ejection failure of the droplet ejection heads is adhesion of paper dust in the 
vicinity of an outlet of the nozzle (col. 25, line 44 - col. 26, line 5) for the purpose of removing 
any debris that may adversely affect print quality 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a recovery means including: wiping means for carrying outja 
wiping process in which a nozzle surface of the droplet ejection heads where the nozzles are; 
arranged is wiped with a wiper; flushing means for carrying out a flushing process by which ;the 
droplets are preliminarily ejected through the nozzles of the droplet ejection heads by driving the 
actuator; and pumping means for carrying out a pump-suction process with the use of a pump 
connected to a cap that covers the nozzle surface of the droplet ejection heads; recovery means 
carries out the pump-suction process in the case where a cause of the ejection failure of the ; 
droplet ejection heads is intrusion of an air bubble into the cavity; and recovery means carried out 
at least the wiping process in the case where a cause of the ejection failure of the droplet ejection 
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heads is adhesion of paper dust in the vicinity of an outlet of the nozzle as taught by Yamaguchi 
et al. into Usui et al. as modified by Fujii and Usui for the purposes of removing any air bubbles 
or debris that may adversely affect print quality; removing air in the system to maintaining 
proper functioning of nozzles; and removing any debris that may adversely affect print quality. 
15. Clainis 19 and 20 are rejected imder 35 U.S.C. 103(a) as being unpatentable over Usui et 
al. (US 2002/0107353) as modified by Fujii (US 6,299,277) as applied to claim 1 above, and 
fiirther in view of Takazawa et al. (US 2002/0018090). 
Usui et al. as modified by Fujii disclose the following claimed limitations: 

♦regarding claim 20, vibration pattem of the residual vibration of the diaphragm includes 
a cycle of the residual vibration (Usui et al. paragraph 0284 - "resonant frequency") 
Usui et al. as modified by Fujii does not disclose the following: 

* regarding claim 19, ejection failure detecting means for detecting an ejection failure of 
the droplet ejection heads and a cause thereof 

*wherein, when the cutoff of the main power supply is detected by the power cutoff 
detecting means, the ejection failure detecting means detects an ejection failure of the droplet 
ejection heads and the cause thereof on the basis of the vibration pattem of the residual vibration 
of the diaphragm, and the storage means stores the detection result as the information obtained 
firom the vibration pattem 
Takazawa et al. disclose the following: 

♦regarding claim 19, ejection failure detecting means for detecting an ejection failure; of 
the droplet ejection heads and a cause thereof (paragraphs 0004, 0005, 001 1, 0101, and 0122) for 
the purpose of maintaining print quality 
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♦wherein, when the cutoff of the main power supply is detected by the power cutoff ; 
detecting means, the ejection failure detecting means detects an ejection failure of the droplet 
ejection heads and the cause thereof on the basis of the vibration pattern of the residual vibration 
of the diaphragm, and the storage means stores the detection result as the information obtained 
from the vibration pattern 

. It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an ejection failure detecting means for detecting an ejection; 
failure of the droplet ejection heads and a cause thereof, wherein, when the cutoff of the main 
power supply is detected by the power cutoff detecting means, the ejection failure detecting 
means detects an ejection failure of the droplet ejection heads and the cause thereof on the basis 
of the vibration pattern of the residual vibration of the diaphragm, and the storage means stores 
the detection result as the information obtained from the vibration pattern as taught by Takazawa 
et al. into Usui et al. as modified by Fujii for the purpose of maintaining print quality. 
16. Claini 21 is rejected vmder 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277) and Takazawa et al. (US 2002/0018090!) as 
applied to claim 20 above, and further in view of Shinkawa (US 2005/0128232). 

The applied reference has a common applicant with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art only under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a showing under 37 
CFR 1.132 that any invention disclosed but not claimed in the reference was derived from th^ 
inventor of this application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds to subject matter 
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disclosed but not claimed in the reference, prior to the effective U.S. fiUng date of the reference 
under 37 CFR 1 . 1 3 1 ; or (3) an oath or declaration under 37 CFR 1.130 stating that the 
application and reference are currently owned by the same party and that the inventor named in 
the application is the prior inventor under 35 U.S.C. 104, together With a terminal disclaimer; in 
accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing that the 
reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 35 U.S.C. 
103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Usui et al. as modified by Fujii and Takazawa et al. disclose all the claimed limitations 
except for the following: 

*regarding claim 21, ejection failure detecting means judges that: an air bubble has 
intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm is 
shorter than a predetermined range of cycle; the liquid in the vicinity of the nozzle has thickened 
due to drying in the case where the cycle of the residual vibration oif the diaphragm is longer! than 
a predetermined threshold; and paper dust is adhering in the vicinity of the outlet of the nozzle in 
the case where the cycle of the residual vibration of the diaphragm is longer than the 
predetermined range of cycle and shorter than the predetermined threshold 

Shinkawa et al. disclose the following: 

♦regarding claim 21, ejection failure detecting means judges that: an air bubble has 

intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm is 
shorter than a predetermined range of cycle (paragraph 0109-01 1 1); the liquid in the vicinity: of 
the nozzle has thickened due to drying in the case where the cycle of the residual vibration of the 
diaphragm is longer than a predetermined threshold (paragraph 01 12-0113); and paper dust is 
adhering in the vicinity of the outlet of the nozzle in the case where, the cycle of the residual 
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vibration of the diaphragm is longer than the predetermined range of cycle and shorter than the 
predetermined threshold (paragraph 0114-0116) (paragraph 0 1 06-0 1 08) for the purpose of ; 
determining the cause of ejection failure 

. It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an ejection failure detecting means judges that: an air bubble 
has intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm 
is shorter than a predetermined range of cycle; the liquid in the vicinity of the nozzle has 
thickened due to drying in the case where the cycle of the residual vibration of the diaphragm is 
longer than a predetermined threshold; and paper dust is adhering in the vicinity of the outlet of 
the nozzle in the case where the cycle of the residual vibration of the diaphragm is longer than 
the predetermined range of cycle and shorter than the predetermined threshold as taught by 
Shinkawa into Usui et al. as modified by Fujii and Takazawa for the purposes of determining the 
cause of ejection failure. 
17. Claim 22 is rejected imder 35 U.S.C. 103(a) as being vmpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277) and Takazawa et al. (US 2002/0018090) as 
applied to claim 19 above, and further in view of Usui (US 6,820,955). 
Usui et aL as modified by Fujii and Takazawa et ai. disclose all the claimed limitations ; 
except for the following: 

*regarding claim 22, recovery means for carrying out recovery processing for the drdplet 
ejection heads in accordance with the cause of the ejection failure to eliminate an ejection failure 

*wherein, when the main power supply is switched on after ;the cutoff of the main poWer 
supply has been detected by the power cutoff detecting means, the recovery means carries oiit the 
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recovery processing for the droplet ejection heads in accordance with the cause of the ejection 
failure to eliminate the cause of the ejection failure by using the detection result stored in the 
storage means 

Usui disclose the following: 

*regarding claim 22, recovery means for carrying out recovery processing for the droplet 
ejection heads in accordance with the cause of the ejection failure to eliminate an ejection failure 
(figs. 5 and 10; col. 22, line 60- col. 23, line 53; obtains temperature information and with : 
respect to downtime adjust driving signal - prepares for printing commands) for the purpose; of 
maintaining a quality print image 

* wherein, when the main power supply is switched on after ;the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries out the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejection 
failure to eliminate the cause of the ejection failure by using the detection result stored in the 
storage means for the purpose of maintaining a quality print image : 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a recovery means for carrying out recovery processing for the 
droplet ejection heads in accordance with the cause of the ejection failure to eliminate an ejection 
failure, wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means cames out the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejection 
failure to eliminate the cause of the ejection failure by using the detection result stored in thd 

i 

Storage means as taught by Usui into Usui et al. as modified by Fujii and Takazawa et al. fori the 
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purposes of determining if any print head maintenance is necessary; and maintaining a quality 
print image. 

18. Claimis 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et 
al. (US 2002/0107353) as modified by Fujii (US 6,299,277), Kawamura (US 4,577,203), Ot^uka 
et al (US 2002/0039120) and Takahashi et al. (US 5,475,404) as applied to claim 7 above, ahd 
further in view of Takazawa et al. (US 2002/00 1 8090). 
Usui et al. as modified by Fujii, Kawamura, Otsuka et al. and Takahashi et ah disclose ithe 
following claimed limitations: 

♦regarding claim 24, vibration pattem of the residual vibration of the diaphragm includes 
a cycle of the residual vibration (Usui et al. paragraph 0284 - "resonant frequency") 

Usui et al. as modified by Fujii, Kawamura, Otsuka et al. and Takahashi et al. does noti 
disclose all the following claimed limitations: 

* regarding claim 23, ejection failure detecting means for detecting an ejection failure of 
the droplet ejection heads and a cause thereof 

♦wherein, when the cutoff of the main power supply is detected by the power cutoff 
detecting means, the ejection failure detecting means detects an ejection failure of the droplet 
ejection heads and the cause thereof on the basis of the vibration pattem of the residual vibration 
of the diaphragm, and the storage means stores the detection result as the information obtained 
from the vibration pattem 
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Takazawa et al. disclose the following: 

♦regarding claim 23, ejection failure detecting means for detecting an ejection failure! of 
the droplet ejection heads and a cause thereof (paragraphs 0004, 0005, 0011, 0101, and 0122) for 
the purpose of maintaining print quality 

* wherein, when the cutoff of the main power supply is detected by the power cutoff I 
detecting means, the ejection failure detecting means detects an ejection failure of the droplet 
ejection heads and the cause thereof on the basis of the vibration pattern of the residual vibration 
of the diaphragm, and the storage means stores the detection result as the information obtained 
from the vibration pattern 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an ejection failure detecting means for detecting an ejection 
failure of the droplet ejection heads and a cause thereof, wherein, when the cutoff of the main 
power supply is detected by the power cutoff detecting means, the ejection failure detecting \ 
means detects an ejection failure of the droplet ejection heads and the cause thereof on the bdsis 
of the vibration pattern of the residual vibration of the diaphragm, and the storage means stof es 
the detection result as the information obtained from the vibration pattern as taught by Takazawa 
et al. into Usui et al. as modified by Fujii, Kawamura, Otsuka et al. and Takahashi et al. for the 
purpose of maintaining print quality. 

19. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277), Kawamura (US 4,577,203), Otsuka et al. 
(US 2002/0039120), Takahashi et al. (US 5,475,404) and Takazawa et al. (US 2002/001809Q) as 
applied to claim 24 above, and ftirther in view of Shinkawa (US 2005/0128232). 
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The applied reference has a common applicant with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art only under 35 U.$.C. 
102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a showing under 3:7 
CFR 1.132 that any invention disclosed but not claimed in the reference was derived from the 
inventor of this application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds to subject matter 
disclosed but not claimed in the reference, prior to the effective U.S. filing date of the reference 
under 37 CFR 1 . 1 3 1 ; or (3) an oath or declaration under 37 CFR 1.130 stating that the 
application and reference are currently owned by the same party and that the inventor named in 
the application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer; in 
accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing that the 
reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 35 U.S.C. 
103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Usui et aL as modified by Fujii, Kawamura, Otsuka et aL, Takahashi et aL and Takazawa 
et al. disclose all the claimed limitations except for the following: 

♦regarding claim 25, ejection failure detecting means judges that: an air bubble has 
intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm is 
shorter than a predetermined range of cycle; the liquid in the vicinity of the nozzle has thickened 
due to drying in the case where the cycle of the residual vibration of the diaphragm is longer; than 
a predetermined threshold; and paper dust is adhering in the vicinity of the outlet of the nozzjle in 
the case where the cycle of the residual vibration of the diaphragm is longer than the 
predetermined range of cycle and shorter than the predetermined threshold 
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Shinkawa et al. disclose the following: 

*regarding claim 25, ejection failure detecting means judges that: an air bubble has 

intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm is 
shorter than a predetermined range of cycle (paragraph 0109-01 1 1); the liquid in the vicinity of 
the nozzle has thickened due to drying in the case where the cycle of the residual vibration oif the 
diaphragm is longer than a predetermined threshold (paragraph 01 12-01 13); and paper dust i.s 
adhering in the vicinity of the outlet of the nozzle in the case where the cycle of the residual 
vibration of the diaphragm is longer than the predetermined range of cycle and shorter than the 
predetermined threshold (paragraph 0114-0116) (paragraph 0 1 06-0 1 08) for the purpose of ; 
determining the cause of ejection failure 

It would have been obvious at the time the invention >yas made to a person having 
ordinary skill in the art to utilize an ejection failure detecting means judges that: an air bubble 
has intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm 
is shorter than a predetermined range of cycle; the liquid in the vicinity of the nozzle has 
thickened due to drying in the case where the cycle of the residual vibration of the diaphragiri is 
longer than a predetermined threshold; and paper dust is adhering in the vicinity of the outlet of 
the nozzle in the case where the cycle of the residual vibration of the diaphragm is longer than 
the predetermined range of cycle and shorter than the predetermined threshold as taught by \ 
Shinkawa into Usui et al. as modified by Fujii, Kawamura, Otsuka et al., Takahashi et al. and 
Takazawa et al. for the purposes of determining the cause of ejection failure. 
20. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277), Kawamura (US 4,577,203), Otsuka et al. 
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(US 2002/0039120), Takahashi et al. GJS 5,475,404) and Takazawa et al. (US 2002/0018090) as 
applied to claim 23 above, and further in view of Usui (US 6,820,955). 
Usui et al. as modified by Fuji!, Kawamura, Otsuka et al., Takahashi et al. and Takaza>va 
et al. disclose all the claimed limitations except for the following: 

♦regarding claim 26, recovery means for carrying out recovery processing for the droplet 
ejection heads in accordance with the cause of the ejection failure to eliminate an ejection failure 

*wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries out the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejecticjn 
failure to eliminate the cause of the ejection failure by using the detection result stored in the 
storage means 

Usui disclose the following: 

♦regarding claim 26, recovery means for carrying out recovery processing for the droplet 
ejection heads in accordance with the cause of the ejection failure to eliminate an ejection failure 
(figs. 5 and 10; col. 22, line 60- col. 23, line 53; obtains temperatur^ information and with i 
respect to downtime adjust driving signal - prepares for printing commands) for the purpose: of 
maintaining a quality print image 

♦wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries out the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejectiqn 
failure to eliminate the cause of the ejection failure by using the detection result stored in the; 
storage means for the purpose of maintaining a quality print image 



Application/Control Number: 10/806,030 Page 26 

Art Unit: 2853 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a recovery means for carrying out recovery processing for the 
droplet ejection heads in accordance with the cause of the ejection failure to eliminate an ejection 
failure, wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries out the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejection 
failure to eliminate the cause of the ejection failure by using the detection result stored in the 
storage means as taught by Usui into Usui et al as modified by Fujii, Kawamura, Otsuka et al., 
Takahashi et al. and Takazawa et al. for the purposes of determining if any print head 
maintenance is necessary; and maintaining a quality print image. 

21. Claims 27 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et 
al. (US 2002/0107353) as modified by Fujii (US 6,299,277) and Usui (US 6,820,955) as app;lied 
to claim 8 above, and further in view of Takazawa et al. (US 2002/001 8090). 
Usui et aL as modified by Fujii and Usui disclose all the following claimed limitations: i 

♦regarding claim 28, vibration pattern of the residual vibration of the diaphragm includes 
a cycle of the residual vibration (Usui et al. paragraph 0284 - "resonant frequency") 
Usui et al. as modiHed by Fujii and Usui does not disclose all the following claimed 
limitations: 

* regarding claim 27, ejection failure detecting means for detecting an ejection failure of 
the droplet ejection heads and a cause thereof 

*wherein, when the cutoff of the main power supply is detected by the power cutoff ; 
detecting means, the ejection failure detecting means detects an ejection failure of the droplet 
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ejection heads and the cause thereof on the basis of the vibration pattern of the residual vibration 
of the diaphragm, and the storage means stores the detection result as the information obtained 
from the vibration pattern 
Takazawa et al. disclose the following: 

*regarding claim 27, ejection failure detecting means for detecting an ejection failurd of 
the droplet ejection heads and a cause thereof (paragraphs 0004, 0005, 001 1, 0101, and 0122.) for 
the purpose of maintaining print quality 

*wherein, when the cutoff of the main power supply is detected by the power cutoff : 
detecting means, the ejection failure detecting means detects an ejection failure of the droplet 
ejection heads and the cause thereof on the basis of the vibration pattern of the residual vibration 
of the diaphragm, and the storage means stores the detection result as the information obtained 
from the vibration pattern 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an ejection failure detecting means for detecting an ejection; 
failure of the droplet ejection heads and a cause thereof, wherein, when the cutoff of the main 
power supply is detected by the power cutoff detecting means, the ejection failure detecting I 
means detects an ejection failure of the droplet ejection heads and the cause thereof on the bdsis 
of the vibration pattern of the residual vibration of the diaphragm, and the storage means stores 
the detection result as the information obtained from the vibration pattern as taught by Takazawa 
et al. into Usui et al. as modified by Fujii and Usui for the purpose of maintaining print quality. 
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22. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277), Usui (US 6,820,955) and Takazawa et al. 
(US 2002/0018090) as applied to claim 28 above, and further in view of Shinkawa (US 
2005/0128232). 

The applied reference has a common applicant with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art only under 35 U.$.C. 
102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a showing under 37 
CFR 1.132 that any invention disclosed but not claimed in the reference was derived from thje 
inventor of this application and is thus not an invention "by another"; (2) a showing of a datq of 
invention for the claimed subject matter of the application which corresponds to subject matter 
disclosed but not claimed in the reference, prior to the effective U.S. filing date of the reference 
under 37 CFR 1 . 1 3 1 ; or (3) an oath or declaration under 37 CFR 1.130 stating that the 
application and reference are currently owned by the same party and that the inventor named in 
the application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer; in 
accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing that the 
reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 35 U.S.C. 
103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Usui et al. as modified by Fujii, Usui and Takazawa et al. disclose all the claimed 
limitations except for the following: 

♦regarding claim 29, ejection failure detecting means judges that: an air bubble has 
intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm is 
shorter than a predetermined range of cycle; the liquid in the vicinity of the nozzle has thickened 
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due to drying in the case where the cycle of the residual vibration of the diaphragm is longer than 
a predetermined threshold; and paper dust is adhering in the vicinity of the outlet of the nozzle in 
the case where the cycle of the residual vibration of the diaphragm js longer than the 
predetermined range of cycle and shorter than the predetermined threshold 

Shinkawa et al. disclose the following: 

""regarding claim 29, ejection failure detecting means judges that: an air bubble has ; 

intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm is 
shorter than a predetermined range of cycle (paragraph 0109-01 1 1); the liquid in the vicinity; of 
the nozzle has thickened due to drying in the case where the cycle of the residual vibration of the 
diaphragm is longer than a predetermined threshold (paragraph 0112-0113); and paper dust is 
adhering in the vicinity of the outlet of the nozzle in the case where, the cycle of the residual 
vibration of the diaphragm is longer than the predetermined range of cycle and shorter than the 
predetermined threshold (paragraph 01 14-01 16) (paragraph 0106-0108) for the purpose of i 
determining the cause of ejection failure 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an ejection failure detecting means judges that: an air bubble 
has intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm 
is shorter than a predetermined range of cycle; the liquid in the vicinity of the nozzle has 
thickened due to drying in the case where the cycle of the residual vibration of the diaphragm is 
longer than a predetermined threshold; and paper dust is adhering in the vicinity of the outlet of 
the nozzle in the case where the cycle of the residual vibration of the diaphragm is longer than 
the predetermined range of cycle and shorter than the predetermined threshold as taught by 
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Shinkawa into Usui et al. as modified by Fujii, Usui and Takazawa et al. for the purposes of - 
determining the cause of ejection failure. 
23. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277), Usui (US 6,820,955) and Takazawa et al. 
(US 2002/0018090) as applied to claim 27 above, and further in view of Usui (US 6,820,955). 
Usui et al. as modified by Fujii, Usui and Takazawa et al. disclose all the claimed 
limitations except for the following: 

♦regarding claim 30, recovery means for carrying out recovery processing for the droplet 
ejection heads in accordance with the cause of the ejection failure to eliminate an ejection failure 

* wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries out the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejection 
failure to eliminate the cause of the ejection failure by using the detection result stored in the 
storage means 

Usui disclose the following: 

♦regarding claim 30, recovery means for carrying out recovery processing for the drdplet 
ejection heads in accordance with the cause of the ejection failure to eliminate an ejection failure 
(figs. 5 and 10; col. 22, line 60- col. 23, line 53; obtains temperature information and with 
respect to downtime adjust driving signal - prepares for printing commands) for the purpose; of 
maintaining a quality print image 

♦wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries oiit the 
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recovery processing for the droplet ejection heads in accordance with the cause of the ejection 
failure to eliminate the cause of the ejection failure by using the detection result stored in the 
storage means for the purpose of maintaining a quality print image 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a recovery means for carrying out recovery processing for the 
droplet ejection heads in accordance with the cause of the ejection failure to eliminate an ejection 
failure, wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries oiit the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejection 
failure to eliminate the cause of the ejection failure by using the detection result stored in the 
storage means as taught by Usui into Usui et al. as modified by Fujii, Usui and Takazawa et jal. 
for the purposes of determining if any print head maintenance is necessary; and maintaining a 
quality print image. 

24. Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being vmpatentable over Usui et 
al. (US 2002/0107353) as modified by Fujii (US 6,299,277), Kawamura (US 4,577,203), Ot^uka 
et al. (US 2002/0039120), Takahashi et al. (US 5,475,404) and Usui (US 6,820,955) as applied to 
claim 9 above, and further in view of Takazawa et al. (US 2002/0018090). 
Usui et al. as modified by Fujii, Kawamura, Otsuka et al., Takahashi et al. and Usui 
disclose the following claimed limitations: 

♦regarding claim 32, vibration pattern of the residual vibration of the diaphragm includes 
a cycle of the residual vibration (Usui et al. paragraph 0284 - "resonant frequency") 
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Usui et al. as modified by Fujii, Kawamura, Otsuka et aL, Takahashi et al. and Usui does 
not disclose the following claimed limitations: 

* regarding claim 31, ejection failure detecting means for detecting an ejection failurb of 
the droplet ejection heads and a cause thereof 

♦wherein, when the cutoff of the main power supply is detected by the power cutoff 
detecting means, the ejection failure detecting means detects an ejection failure of the droplet 
ejection heads and the cause thereof on the basis of the vibration pattern of the residual vibraition 
of the diaphragm, and the storage means stores the detection result as the information obtained 
from the vibration pattern 
Takazawa et al. disclose the following: 

♦regarding claim 31, ejection failure detecting means for detecting an ejection failure; of 
the droplet ejection heads and a cause thereof (paragraphs 0004, 0005, 001 1, 0101, and 0122) for 
the purpose of maintaining print quality 

♦wherein, when the cutoff of the main power supply is detected by the power cutoff 
detecting means, the ejection failure detecting means detects an ejection failure of the droplet 
ejection heads and the cause thereof on the basis of the vibration pattern of the residual vibration 
of the diaphragm, and the storage means stores the detection result as the information obtained 
from the vibration pattern 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an ejection failure detecting means for detecting an ejection; 
failure of the droplet ejection heads and a cause thereof, wherein, when the cutoff of the main 
power supply is detected by the power cutoff detecting means, the ejection failure detecting 
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means detects an ejection failure of the droplet ejection heads and the cause thereof on the basis 
of the vibration pattern of the residual vibration of the diaphragm, and the storage means stores 
the detection result as the information obtained from the vibration pattern as taught by Takazawa 
et al. into Usui et al. as modified by Fujii, Kawamura, Otsuka et al., Takahashi et ai. and Usiii for 
the purpose of maintaining print quality. 

25. Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277), Kawamura (US 4,577,203), Otsuka et ^1. 
(US 2002/0039120), Takahashi et al. (US 5,475,404), Usui (US 6,820,955) and Takazawa etal. 
(US 2002/0018090) as applied to claim 32 above, and further in view of Shinkawa (US 
2005/0128232). 

The applied reference has a common applicant with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art only under 35 U.S.C. 
102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a showing under 37 
CFR 1.132 that any invention disclosed but not claimed in the referbnce was derived from the 
inventor of this application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds to subject matter 
disclosed but not claimed in the reference, prior to the effective U.S. filing date of the reiference 
under 37 CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the 
application and reference are currently owned by the same party and that the inventor named in 
the application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer in 
accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing that the 
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reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 35 U.S.C. 
103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 

Usui et al. as modified by Fujii, Kawamura, Otsuka et al., Takahashi et al., Usui and 
Takazawa et al. disclose all the claimed limitations except for the following: 

^regarding claim 33, ejection failure detecting means judges that: an air bubble has ; 
intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm is 
shorter than a predetermined range of cycle; the liquid in the vicinity of the nozzle has thickened 
due to drying in the case where the cycle of the residual vibration of the diaphragm is longerithan 
a predetermined threshold; and paper dust is adhering in the vicinity of the outlet of the nozzle in 
the case where the cycle of the residual vibration of the diaphragm is longer than the 
predetermined range of cycle and shorter than the predetermined threshold 

Shinkawa et al. disclose the following: 

*regarding claim 33, ejection failure detecting means judges that: an air bubble has \ 

intruded into the cavity in the case where the cycle of the residual vibration of the diaphragm is 
shorter than a predetermined range of cycle (paragraph 0109-01 1 1); the liquid in the vicinity of 
the nozzle has thickened due to drying in the case where the cycle of the residual vibration of the 
diaphragm is longer than a predetermined threshold (paragraph 01 12-0113); and paper dust is 
adhering in the vicinity of the outlet of the nozzle in the case where the cycle of the residual ; 
vibration of the diaphragm is longer than the predetermined range of cycle and shorter than the 
predetermined threshold (paragraph 0114-0116) (paragraph 0106-0108) for the purpose of : 
determining the cause of ejection failure 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an ejection failure detecting means judges that: an air bubble 
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has intruded into the cavity in the case where the cycle of the residual vibration of the diaphr-agm 
is shorter than a predetermined range of cycle; the liquid in the vicinity of the nozzle has 
thickened due to drying in the case where the cycle of the residual vibration of the diaphragm is 
longer than a predetermined threshold; and paper dust is adhering in the vicinity of the outlet of 
the nozzle in the case where the cycle of the residual vibration of the diaphragm is longer than 
the predetermined range of cycle and shorter than the predetermined threshold as taught by 
Shinkawa into Usui et al. as modified by Fujii, Kawamura, Otsuka et al., Takahashi et al., Usui 
and Takazawa et al. for the purposes of determining the cause of ejection failure. 
26, Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277), Kawamura (US 4,577,203), Otsuka et al. 
(US 2002/0039120), Takahashi et al. (US 5,475,404), Usui (US 6,820,955) and Takazawa etal. 
(US 2002/0018090) as applied to claim 31 above, and further in view of Usui (US 6,820,955). 
Usui et al. as modified by Fujii, Kawamura, Otsuka et a!., Takahashi et al., Usui and 
Takazawa et al. disclose all the claimed limitations except for the following: 

*regarding claim 34, recovery means for carrying out recovery processing for the droplet 
ejection heads in accordance with the cause of the ejection failure to eliminate an ejection failure 

*wherein, when the main power supply is switched on after the cutoff of the main po-wer 
supply has been detected by the power cutoff detecting means, the recovery means carries out the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejection 
failure to eliminate the cause of the ejection failure by using the detection resuh stored in the- 
storage means 
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Usui disclose the following: 

♦regarding claim 34, recovery means for carrying out recovery processing for the droplet 
ejection heads in accordance with the cause of the ejection failure to eliminate an ejection failure 
(figs. 5 and 10; col. 22, line 60- col. 23, line 53; obtains temperature information and with 
respect to downtime adjust driving signal - prepares for printing commands) for the purpose: of 
maintaining a quality print image 

*wherein, when the main power supply is switched on after the cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries oiit the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejection 
failure to eliminate the cause of the ejection failure by using the detection result stored in the 
storage means for the purpose of maintaining a quality print image 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a recovery means for carrying out recovery processing for the 
droplet ejection heads in accordance with the cause of the ejection failure to eliminate an ejection 
failure, wherein, when the main power supply is switched on after tiie cutoff of the main power 
supply has been detected by the power cutoff detecting means, the recovery means carries oiit the 
recovery processing for the droplet ejection heads in accordance with the cause of the ejectiqn 
failure to eliminate the cause of the ejection failure by using the detection result stored in the 
storage means as taught by Usui into Usui et al. as modified by Fujii, Kawamura, Otsuka et al., 
Takahashi et al., Usui and Takazawa et al. for the purposes of determining if any print head ; 
maintenance is necessary; and maintaining a quality print image. 
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27. Claims 35-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui etial. 
(US 2002/0107353) as modified by Fujii (US 6,299,277) and Takazawa et al. (US 
2002/0018090) as applied to claim 19 above, and further in view of Yamaguchi et al. (US 
5,379,061) 

Usui et al. as modified by Fujii and Takazawa et al. disclose the following claimed 
limitations: 

♦regarding claim 38, recovery means carries out the flushing process or the pump-suCtion 
process in the case where a cause of the ejection failure of the droplet ejection heads is 
thickening of the liquid in the vicinity of the nozzle due to drying Ofujii; col. 8, line 20-50 &;col. 
2, lines 5-27) 

Usui et aL as modified by Fujii and Takazawa et al. does not disclose the following: 

♦regarding claim 35, recovery means includes: wiping means for carrying out a wiping 
process in which a nozzle surface of the droplet ejection heads where the nozzles are arranged is 
wiped with a wiper; flushing means for carrying out a flushing process by which the droplets are 
preliminarily ejected through the nozzles of the droplet ejection heads by driving the actuator; 
and pumping means for carrying out a pump-suction process with the use of a pump connected to 
a cap that covers the nozzle surface of the droplet ejection heads 

♦regarding claim 36, recovery means carries out the pump-suction process in the cas0 
where a cause of the ejection failure of the droplet ejection heads is intrusion of an air bubbl^ 
into the cavity 
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♦regarding claim 37, recovery means carries out at least the wiping process in the case 
where a cause of the ejection failure of the droplet ejection heads is adhesion of paper dust iii the 
vicinity of an outlet of the nozzle 
Yamaguchi et aL disclose the following: 

♦regarding claim 35, recovery means includes: wiping means for carrying out a wiping 
process in which a nozzle surface of the droplet ejection heads where the nozzles are arranged is 
wiped with a wiper (col. 25, line 44 - col. 26, line 5); flushing means for carrying out a flushing 
process by which the droplets are preliminarily ejected through the nozzles of the droplet 
ejection heads by driving the actuator (col. 5, line 19 - col. 6, line 7); and pumping means fox 
carrying out a pump-suction process with the use of a pump connected to a cap that covers the 
nozzle surface of the droplet ejection heads (col. 5, line 19 - col. 6, line 7) for the purpose of 
removing any air bubbles or debris that may adversely affect print Quality 

♦regarding claim 36, recovery means carries out the pump-suction process in the case 
where a cause of the ejection failure of the droplet ejection heads is intrusion of an air bubble 
into the cavity (col 6, lines 26-33) for the purpose of removing air in the system to maintaining 
proper functioning of nozzles 

♦regarding claim 37, recovery means carries out at least the wiping process in the case 
where a cause of the ejection failure of the droplet ejection heads is adhesion of paper dust iri the 
vicinity of an outlet of the nozzle (col. 25, line 44 - col. 26, line 5) for the purpose of removing 
any debris that may adversely affect print quality 
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It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize a recovery means including: wiping means for carrying out a 
wiping process in which a nozzle surface of the droplet ejection heads where the nozzles are - 
arranged is wiped with a wiper; flushing means for carrying out a flushing process by which the 
droplets are preliminarily ejected through the nozzles of the droplet ejection heads by driving the 
actuator; and pumping means for carrying out a pump-suction process with the use of a pump 
connected to a cap that covers the nozzle surface of the droplet ejection heads; recovery means 
carries out the pump-suction process in the case where a cause of the ejection failure of the 
droplet ejection heads is intrusion of an air bubble into the cavity; and recovery means carriers out 
at least the wiping process in the case where a cause of the ejection failure of the droplet ejection 
heads is adhesion of paper dust in the vicinity of an outlet of the nozzle as taught by Yamagiichi 
et al. into Usui et al. as modified by Fujii and Takazawa et al. for the purposes of removing any 
air bubbles or debris that may adversely affect print quality; removing air in the system to 
maintaining proper functioning of nozzles; and removing any debris that may adversely affect 
print quality. 

28. Claims 39-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et;al. 
(US 2002/0107353) as modified by Fujii (US 6,299,277) as applied to claim 1 above, and further 
in view of Shinkawa (US 2005/0 1 28232). 

The applied reference has a common applicant with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art only under 35 U.$.C. 
102(e). This rejection under 35 U.S.C. 103(a) might be overcome by: (1) a showing under 37 
CFR 1.132 that any invention disclosed but not claimed in the reference was derived from the 
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inventor of this application and is thus not an invention "by another"; (2) a showing of a datq of 
invention for the claimed subject matter of the application which corresponds to subject matter 
disclosed but not claimed in the reference, prior to the effective U.S. filing date of the reference 
imder 37 CFR 1 . 1 3 1 ; or (3) an oath or declaration under 37 CFR 1.130 stating that the 
application and reference are currently owned by the same party and that the inventor named in 
the application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer in 
accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing that the 
reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 35 U.S.C. 
103(a). See MPEP § 706.02(1)(1) and § 706.02(1)(2). 
Usui et al. as modified by Fujii disclose all the claimed limitations except for the following: 
♦regarding claim 39, ejection failure detecting means includes an oscillation circuit and 
the oscillation circuit oscillates in response to an electric capacitance component that varies with 
the residual vibration of the diaphragm 



♦regarding claim 40, ejection failure detecting means includes an oscillation circuit and 
the oscillation circuit oscillates in response to an electric capacitance component of the actuaitor 
that varies with the residual vibration of the diaphragm 

♦regarding claim 41 , ejection failure detecting means includes a resistor element 
connected to the actuator, and the oscillation circuit forms a CR oscillation circuit based on the 
electric capacitance component of the actuator and a resistance component of the resistor 
element 
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♦regarding claim 42, ejection failure detecting means includes an FA^ converting circuit 
that generates a voltage waveform in response to the residual vibration of the diaphragm from a 
predetermined group of signals generated based on changes in an oscillation frequency of an: 
output signal from the oscillation circuit 
Shinkawa et al. disclose the following: 

♦regarding claim 39, ejection failure detecting means includes an oscillation circuit ajid 
the oscillation circuit oscillates in response to an electric capacitance component that varies With 
the residual vibration of the diaphragm (paragraphs 0117-0118) for: the purpose of detecting ; 
ejection failure 

♦regarding claim 40, ejection failure detecting means includes an oscillation circuit and 
the oscillation circuit oscillates in response to an electric capacitance component of the actuator 
that varies with the residual vibration of the diaphragm (paragraph 01 17-01 18) for the purpose of 
detecting ejection failure 

♦regarding claim 41 , ejection failure detecting means includes a resistor element 
connected to the actuator, and the oscillation circuit forms a CR oscillation circuit based on Ae 
electric capacitance component of the actuator and a resistance component of the resistor 
element (paragraph 0118) for the purpose of detecting ejection failure 



♦regarding claim 42, ejection failure detecting means includes an FA^ converting circuit 
that generates a voltage waveform in response to the residual vibration of the diaphragm from a 
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predetermined group of signals generated based on changes in an oscillation frequency of an. 
output signal from the oscillation circuit (paragraph 0126) 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an ejection failure detecting means includes an oscillation 
circuit and the oscillation circuit oscillates in response to an electric capacitance component that 
varies with the residual vibration of the diaphragm; ejection failure detecting means includes an 
oscillation circuit and the oscillation circuit oscillates in response to an electric capacitance 
component of the actuator that varies with the residual vibration of the diaphragm; ejection 
failure detecting means includes a resistor element connected to the actuator, and the oscillation 
circuit forms a CR oscillation circuit based on the electric capacitance component of the actuator 
and a resistance component of the resistor element; and an ejection failure detecting means 
includes an FA^ converting circuit that generates a voUage waveform in response to the residual 
vibration of the diaphragm from a predetermined group of signals generated based on changes in 
an oscillation frequency of an output signal from the oscillation circuit as taught by Shinkawa 
into Usui et al. as modified by Fujii for the purposes of detecting ejection failure. 
29. Claim 47 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277) as applied to claim 1 above, and further! in 
view of Sakai et al. (US 6,234,607). 
Usui et al. as modified by Fujii disclose all the claimed limitations except for the following: 

* regarding claim 47, actuator includes an electrostatic actuator 
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Sakai et al. disclose the following: 

♦regarding claim 47, actuator includes an electrostatic actuator/111/ (paragraph 01901) for 
the purpose of vibrating ink to the point that the ink is not discharged form the corresponding 
nozzle 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to utilize an actuator including an electrostatic actuator as taught by Sakai 
et al. into Usui et al. as modified by Fujii for the purpose of vibrating ink to the point that the ink 
is not discharged form the corresponding nozzle. 

30. Claim 49 is rejected under 35 U.S.C, 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fujii (US 6,299,277) as applied to claim 1 above, and further; in 
view of Izumida et al. (US 5,371,528). 

Usui et al. as modified by Fujii disclose all the claimed limitations except for the following: 
* regarding claim 49, actuator includes a film boiling actuator provided with a heating 

element that generates heat by conducting an electric current thereto 

Izumida et aL disclose the following: 

^regarding claim 49, actuator/electrothermal transducers/ includes a film boiling \ 

actuator provided with a heating element that generates heat by conducting an electric 

current/electric signals/ thereto (col. 9, line 65 - col. 10, line 14) for the purpose of producing a 

bubble to eject ink fi-om nozzle 

It would have been obvious at the time the invention was made to a person having 

ordinary skill in the art to utilize an actuator including a film boiling actuator provided with ^ 

heating element that generates heat by conducting an electric current thereto as taught by 
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Izumida et al. into Usui et al. as modified by Fujii for the purpose of producing a bubble to eject 
ink from nozzle. 

31. Claim 50 is rejected under 35 U.S.C. 103(a) as being unpatentable over Usui et al. (US 
2002/0107353) as modified by Fiyii (US 6,299,277) as applied to claim 1 above, and furtherlin 
view of Hiyoshi (US 2005/0017601). 

Usui et aL as modified by Fujii disclose all the claimed limitations except for the following: 
* regarding claim 50, diaphragm deforms elastically so as to follow a change in the ; 

internal pressure of the cavity 

Hiyoshi disclose the following: 

♦regarding claim 50, diaphragm deforms elastically so as to follow a change in the \ 

internal pressure of the cavity (paragraph 0003) for the purpose of creating a vibration within 

cavity and thereby ejecting ink droplets 

It would have been obvious at the time the invention was made to a person having 

ordinary skill in the art to utilize a diaphragm deforms elastically so as to follow a change inlthe 

internal pressure of the cavity as taught by Hiyoshi into Usui et al. as modified by Fujii for the 

purpose of creating a vibration within cavity and thereby ejecting ink droplets. 

Allowable Subject Matter 

32. Claims 43-46 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter; 
The primary reason for the allowance of claims 43-46 is the inclusion of the limitations being for 



Application/Control Number: 10/806,030 Page 45 

Art Unit: 2853 

a droplet ejection apparatus including an ejection failure detecting means includes a wavefonn 
shaping circuit that shapes the voltage waveform in response to the residual vibration of the i 
diaphragm generated by the ¥/W converting circuit into a predetermined waveform. It is the^e 
limitations found in the claims, as they are claimed in the combination, that has not been found, 
taught or suggested by the prior art of record which makes these claims allowable over the prior 
art. 

Conclusion 

33. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Tokumaru et al. (US 6,257,694) includes air bubble detection, switch between anj 
ejection detection mode and operating mode, and suction to clear out debris and air bubbles.- 
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